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HACTABHO.HAYTIHOM BEhY
MAIII}IHCKOI OAKYJITETA YHI,IBEP3IITETA Y HI,IIIIY
Ognyrorra HactasHo - HafrHor eeha MaurHcKor $axylrera Ynunepsurem y Huuy,6p. 612-
220'L5/2015 oa 30.03.2015. roaraHe, I,IMeHoBaHr.r cMo 3a ruraHoBe Kouucuje 3a rperJreA, orleHy
n og6pauy AoKTopcKe 4ucepraqnje KaHArzAara MunaHa Eanuha, Ar,rrrJr. uHx. Marx. rroA Ha3r.rBoM:
,rMeto4o.uoruKrr [prrcryrr pasnojy ryMeHo MeraJrnlrx onpyra"
Ha ocHoBy rpern eila AoxropcKe
Craryry YHunep3urera y Huruy vr
Konauauj a roAnoar{ cneAehra :
AHCeprarIHje, cauracHo 3ar<oHy o BHcoKoM oopasoBarby,




Mnlan Eauuh, acrlcreHr Maruuscxor r[axynrcm Yuurepsurera y Huury, po[en je 20.09.1978.
ro.qI,IHe y Hnury. Oxemen je, uua 4noje Aerle u xr{Br,r y Huury, y yJrr.rqu Xajayr C'ranxosa 8/64.
1.2 Ilolaqn o o6paronamy
KauAuAar: je ouronHy rrrKoJry ,,CBerr4 CaBa" y Hr,nuy 3aBprurro ca oArr.rrrHr,rM yc[exoM Kao
HocI4JIaq Ar,rnnoMe ,,Byr Kapaquh". frEunasujy ,,Eopa CmHrosuh", npnpogno-MareMarr,rqKor
cMepa, 3aBpIIIuo je ca oArurrHrrM ycflexoM y3 rrpoceqny orleny 4,88 (ue'rr.rpu u 881100),
ycflelrrHo noJroxr{Brur{ MarypcKn rrcurrT ca orIeHoM 5 (uer).
lllrorcrce 1997/98. orroqeo je cryaaje sa MauruHcroira $arynrery Ynunep3r,rrera y Huruy, a
ncre je 3aBpluuo 25. janyapa 2006. ro.u,rHe. .{nunonaupao je na npoSr,rny MaruuHcre
roucrpyrquje r.r MexaHr,rsaqnja ca cpeArboM orIeHoM 9,46 (.qener u 46/100) y roKy cryguja u
oqeHoM l0 (gecer) Ha Ar,rrJroMcKoM paAy ug o6racru un4ycrpujcxor pasroja rpor,r3BoAa, roA
Ha3I,IBoM ,,KoHcrpyrqlroHo peueme flpece 3a [enerlrpame ApBHor ornaga". V rou rpeHyrxy,
KaH.qI{Aar je rarr,rao najnehr,r npoceK y racropujra Karegpe ga MauuncKe KoHcrpyrqlrje, pasaoj u
uHxelLepr4Hr.
flo gunloul4palby, 2006. roAr,rHe, yrrcao je nocne4ranJroMcKe MarucrapcKe cryguje ua
Mauruncrou Saxynrcry Yuunepsurem y Hnuy, a ro pacrucr,rBarby KoHKypca 3a aKaAeMcKe
AoKropcKe cryauje nperuao je ca Marr,rcrapcKr,rx Ha AoKropcKe cry.quje y3 npr{3Harbe 340 ECIIE.
Kao cry4eur AoKropcrl{x cry4raja roJroxuo je 8 gogaurux Lrcnrrra ca rpocerrHona oqenona 10.
Kan4nga'r je 02.03.20L2. roAr,rHe upnjanuo ,qoKropcKy 4ncepraqnjy roA HilIHBoM
,,MetoqololuKl,I npl4cryn paarojy ryMeHo MeraJrHr.rx onpyra". Ognyrou HayqHo-crpyruor oeha
3a rexHLIrIKo-TexHoJIoIuKe HayKe Yuuaepsu'rera oA 29.05.2012. roAr.rHe rrpeAnoxeHa upujara
AoKropcKe gucepraquje je npuxnahena.
Kaugu4ar Eannh aKTlrBHo BJraAa euuecruu je3r.rKoM.
1.3 flpoQecrorrarrua rapujepa
Jou rao a[coJIBeHr ALI[noMcKr.rx cryguja Ha cJryxemy rlrBriJrHor nojuor pora (ronorra 2005.
roguue), u xacuuje, Kao crrrreH4ucra MuHucmpcrBa 3a HayKy Peny6mlxe Cp6uje (oa 2006.
I
roAI4He), aHraxoBaH je oA crpaHe Mauulrcrcor tparynrera Ynunep3r{Tera y HrEruy Ha
peanu:aqujn HayqHo-I4crpilro,IBasKr.rx u HacraBHr,rx npojexara u asaolerry HacraBHo-
o6pa-:ornor flpoqeca Ha rpyflH npeAMera,,MaluraHcKn eJIeMeHTr4" 14,,Pa3Boj upor.rsooga".
Ha ce.qlluqu [Is6opuor seha Maur,rHcKor Qaxymera Yrunnepsrrera y Huruy, o.upxanoj
26.05.2a08. roAr.rue, KaH,qr,rAar je usa6pau y 3BarLe acracreHra 3a yxy Har{Hy o6racr
MaruuHctce roncrpyxquje, Peusa6pas je y lrcro 3Barbe 2012. rolune. Kao acr4creHT! KaHArrAar
je yrecrnoBao LIJII{ yrecrayje y usnoferry HacraBuo-o6pa:onuor npoqeca Ha Br.rrue ol 20
npeAMora Ha KareApH ga MauruscKe (oHcrpyrc{uje, pasroj u r,rHxerbepr{Hr.
Y torcy 2005. u 2006. roauHe f{ecrBorao je y uMrrJreMeuraquju HoBor MoAerra HacraBe y
o6lactu uHAygrpnjcKor pasnoja rportBoAa ,,KsLeP" (Karlsruhe Lernmoduls flir
Produktentwicklung), xojrE je r[unaucupaH o,q crpaue DAAD - HeMaqKe $ougaquje sa
aKaIeMcKy pa3MeHy y oKBI,Ipy nporpaMa ,,Akademicher Neuaufbau Siidosteuropa". Ha osoNr
upojerry KaH,qu.qar je 6uo [ocraBJbeH Ha Mecro MoAeparopa upojema npu MaruraHcKoM
{axymery YHunepsurera y Huruy. Og ras6opa y 3Barbe aouoreHra, ras.qra.qat je rurue nyra 6uo
Mo,qeparop cryAeHrcKI,Ix pasnojuux npojexara peanu3oBaHr4x Ha HuBoy Yuurepsurera y Huruy.
Kangugar je y roKy ocHoBHrrx Lr flocne,{}rrrJroMcrr.rx cryaraja 6uo Hocr,rJrarl cle,qehzx
cruneuguja:
o crranegAuja Onrurr.rHe Huu,
o crureH,quja Mnuuc'rapcrBa HayKe Peuy6nur<e Cp6nje,
AxtusHo je yrecruonao y opraHr,r3aquju Blr[re o,{ 10 HayqHHx u crpfrnr.rx cKyrroBa
opraHla3oBaHl{x oA crpaHe Mauprucror Sarynrem Vuuuepsurcm y Huury u Acoqujaquje sa
4lcaju, eJreMeHre r.r KoHcrpyKuuje - MEKO.
KauAIaAar je flecrBoBao y peanusaqujn ceAaM HafrHo-ucrpilKr4BaqKr{x npojeram
MI,IHI,IcrapcraBa BlaAe Peny6rrnrce Cp6nje, y o6ramu flporpanra rexHoiroruKor pasnoja n
Haquonalsor flporpaMa eHeprercKe eSuracuocru, Kao v uecr rrae[ynapognux
uactaeHrx/6rlJlargpaJlHlrx npojema. Kas.qu.qat je u pynoro,u{naq je4uor o4 nogupojeKara y
oKBlIpy npojexra ,,I,Igrpaxuname u pasnoj HoBe reHeparluje BerporeHeparopa BucoKe
eHeprercre eSuracHoctu'', SuuaHcrapaHor uo rexyhena llporparvry rexHoJrorrrKor pasaoja
Peuy6ruare Cp6uje. Ilopeg HafrHo-ucrpaxr,rBarrKr,rx npojeram, KaHAr{Aar je 6uo aHraxoBaH r.r
Ha BI{ue upojerata peaJlr,r3oBaur{x rrpeKo I,Incrralyra 3a MarrruHcKo HHxe]bepcrBo, [pr4 uerr,ty je
Ha ABa npojexm 6uo u pyroBo,{uJraq.
Torou cnoje npoifecl{oHaJrue rapujepe, xan4ngar je Br,rrue ryra 6uo Ha crylujcxorrr 6opanxy r.r
crp) {HoM ycaBpruaBamy y oKBr.{py DAAD, CEEPUS u TEMPUS fiporpaMa.
Oa 2008. ro.qLIHe KaHAHAaT je cercperap Karcgpe 3a Marur,rHcKe KoucrpyKrluje, pasnoj u
uHxelLepuHr, a oA 2009. ao ZQIZ.6uo je ureip na6opatopnje 3a MaruHHcKe KoHcrpyrcquje.
Kax,qra.qat je qJraH Acoqujaqraje sa gusajn, eJreMeHre r.r KoHcrpyKrluje - AreKO.
1.4 Hay.ruo-crpyqHrr paA
KauAnlat Murau Eaurah je ao calra nyltruKoBao 8l paAa, oA rrera 3 pana y reMarcKr.rM
rGopuuqrnua rraelynapognor :uauaja (M14), 11 pa1ona y qacoru,rcrrraa rrae[yuapo,{Hor :uavaja
(M20), 1 nomasJbe y MoHorpa$uju HarluoHaJrHor suauaja, 15 paAona y qacorucr{Ma r,r
s6opHuqraua ca pelleH3ujonr uaquoHaJrHor sna.raja (M40 u M50), 40 pa4ona ua rvrefyuapo.{Hr{M
ronSepenqwjaua u 12 paAoBa Ha cKytroBr,rMa oI HarluouaJrHor sHauaja. Torona cnoje
npoQecnouamle rapnjepe frecrBoBao je y peanrasaUujr.r 22 npojerara (7 HafrHo-
LIcrpoKIrBauKLrx, 6 Hactasuo-6llJrerapaJlHr{x n 9 upojerara peaJrr.r3oBaHr{x [peKo Hsc'rnryra ga
MaIULIHcKo IluxerbepcrBo). Ayrop je unr,r Koayrop 8 rerurrqxux peueba. Ao oaor rpeHyrKa,
raugu4ar je qIITupaH 24 nyra, ncxrpyjyhu ayroUr,rrare y rraefyHapo,{H}rM qagorr4cr4Ma.
PaAosu roje je KaH.qlr.qar ny6m,rxonao y Be3r{ ca AoKropcKoM ,qr4ceprarlujoil{ cy reh 8 uyra
IIr.ITHpaHr,r y naelynapoAHr4M qacouucuMa ca SCI m{cre.
Hayuuu pByJITarI,I KaHAraAara r<ojra cy HenocpeAHo rroBe3aHr4 ca reMoM ,(oxTopcKe 4.rcepraquje
cy:
a) pa4oru o6jaorenu y tracorurcurr,ra r'refynapo,qHor snauaja
1. Mani6 M., Miltenovii V., Stojkovii M., Banit M: Feature Models in Yirtual Product
Development; STROJNISTT VTSTNIK - JOURNAL OF MECHANICAL ENGINEERING
flSSN 0039-2480), 56/3 (20rc), pp. 169 - 178.
2. Banii M., Stomenkovii D., Miltenoyit V., Miloievi| M., Miltenovid A., Dekii P., Rackoy M.:
Prediction of Heat Generation in Rubber or Rubber-Metal Springs; THERMAL SCIENCE
(ISSN 0354-9836), l6lSuppl. 2 (2012), pp. 593 - 606.
3. Bani6 M., Stamenkovii D,, Miloievii M., Miltenovit A.: Tribology Aspect of Rubber Shock
Absorbers Development; TRIBOLOGY IN INDUSTRY (ISSN 0354-8996), 3513 (2AB), pp.
225 -231.
4. Stamenkovlt D., Nikolii M., Miloievit, M., Banii M., Miltenovi| A., Mijajlovit M.: Tribological
Aspect of Ruhber Based Parts used in Engineering; TRIBOLOGY IN INDUSTRY (ISSN
0354-8996), 36ll (2014), pp.9-16.
6) paAorn o6janneur.r y qacorncr,rMa sau SCI Jrr,rcre E s6opur,ruuMa ca perleurujorra
5. Mupuecxu 1,1., Munmeuaeult 8., Rauduxjan 7., Eanuh M: Cucre*rcrlr [p[Icry[ [rnTerpanHoM
paenojy npor{3BoAa rrprruenoM KaLeP MoAeJra; KOHCTPyI,ICAI6E MAIIII4HA - JOURNAL
OF MECHANICAL ENGINEERING DESIGN (ISSN 1450-s401), lzlt (2009),pp.2l - 32.
6. Miltenovii V., Milisavljevii J., Miltenovil A,, Banii M: Definition of Product Profile Based on
Innovation Management; MACHINE DESIGN (ISSN 1821-1259), 3ll (2011),pp.7 - 12.
7. Banii M., Miltenovit Y., Miloievit M., Miltenovii A., Jovanovi| N.: lleat Generation Prediction
In The Railway Draw Gear Rubber-Metal Spring; FACTA TINIVERSITATIS SERIES
MECHANICAL ENGINEERING (ISSN 0354-2025), t0l2 (2012), pp. I 7 I - 1 80.
8. Banii M., Miltenovi|l.: Competence of the Development Engineers from Aspect of Future
Technologies; MACHINE DESIGN (ISSN 182l-1259),414 (2012),pp.225 - 230.
n) pa4oru caourrlTeHlr Ha Mebyrrapo,(HlrM cKyrroBr,rMa
9. MittenoviC V., Verel M., Banii &I: Concept of Virtual Product Development; THE 6ffi
INTERNATIONAL SYMPOSIUM ABOUT DESIGN TN MECHANICAL ENGINEERING _
KOD 2010, Proceedings (ISBN 978-86-7592-278-7),Pali6, Serbia,2g4O.Ag.2010, pp. "l - 12.
lA. Ianiei 5., Bani6 M. Miltenovit A: Yirtual Product Development on Yenturi Pump; THE
INTERNATIONAL CONFERENCE MECHANICAL ENGINEERING IN XXI CENTURY,
Proceedings (ISBN 978-86-6055-008-0), Ni$, Serbi4 25-26.11.2010,pp. ll7 - 120.
ll. Stamenkovii D., Milaievil M., Jovanovii 5., Banii M. Jovanovii D.: Experimental
Investigation of Railway Vehicles Dynamic Characteristics; THE INTERNATIONAL
CONFERENCE MECHANICAL ENGINEERING IN XXI CENTURY, Proceedings (ISBN 978-
86-6055-008-0), Nis, Serbia" 25-26.11.2010, pp. 157 - 160.
12. Banii M., Miltenotti| V., Milaievii M., Miltenovii A., Jovanovit N.: Prediction of Hcat
Generation in Railway Draw Gear Ruber-Metat Spring; l5r1{ SCIENTIFIC - EXPERT
CONFERENCE ON RAILWAYS - RAILCON'12, Proceedings (ISBN 978-86-6055-028-8),
NiS, Serbi4 04-05.1 0.201 2, pp. 29 - 32.
13. Banii M., Starnenkavii D., Milolevii M., Miltenovit A.: Tribology Aspect of Rubber Shock
Absorbers Development; l31H INTERNATIONAL C0NFERENCE oN TRIBoLOGY -
SERBIATRIB 2013, Proceedings (ISBN 978-86-86663-98-5), Kragujevac, Serbia, 15-
17 .45.2013, pp. 286 - 291.
14. Stamenkovii D., Nikolii M., Miloievi| M., Banii M., Miltenovii A., Mijajlovii M.: Tribological
aspect of rubber based parts used in engineering; 13rH INTERNATIONAL CONFERENCE
ON TRIBOLOGY - SEPGIATRIB 2013, Proceedings (ISBN 978-86-86663-98-6), Kragujevac,
Serbia, l5-17.05.2013, pp. 302 - 307,
15. Banit M., Stamenkovii D. Miltenovii V., Miloievi| M., Miltenovii A:lmplemetation of Virtual
Product Development Process on Rubber-Metal Springs; THE 2ND INTERNATIONAL
CONFERENCE MECHANICAL ENGINEERING IN XXI CENTURY * MASING 2013,
Proceedings (ISBN 978-86-6055-039-4), NiS, Serbi4 20-21.06.2013,pp.227 -232.
r) palonr.r caofirureHr.{ Ha HarUoHaJrHr{M cxyfloB}rMa
16, Munmeuoeutt 8,, Eauuh M.: PLn{ rplrcryrr xo4 parnoja nporr3BoAa y xeJrenrllu; XII
HAYI{HO.CTPYTIHA KOHOEPEHUI,IJA O XEJM3HI{III4 * XEJIKO}VRAILCON '06 CA
naefyHapo4nuu yvenrheu, 36opurax paAoBa (ISBN 86-80587-59-1), HHru, Cp6uja, 19.-
24.10.2006, crpaHe 95 - 98.
17, Muameuoeutt 8., Eauuh, M.: Ylxrerpannrr MeroAoJroruxrr rprrcryrr pasnojy rporr3Bo.[a;
TEPMUS npojerar MULTIDISCIPLINARY STUDIES OF DESIGN IN MECIIANICAL
ENGINEERING, II Workshop, MarrruHcrr.r rfarynrer EeorpaA, EeorpaA, Cp6uja, 07.05.2007.
18. Cmaueurcoauh [., Munoweauh M., Ifempoe I,L, Eauuh M: Parnoj u nepu$uxaquja ryrreno-
MeTaJIHI{x eneMenara np[MapHor oru6mema ereKrpnqnux JroxoMorrrna; XIV NAUCNO-
STRUCNA K0NFERENCIJA o ZBtBzNrct - ZBIfoN/RAILCON '10 ca MefyHapo.quurvr
yteurheu, 36opur.rri paAoBa flSBN 86-80587-59-1), Huur, Cp6uja, 07-08.10.2010, crpane 79-82.
19. Eauuh M., Padenxoeuh 1., Padeuroeuh C., Mujajnoeult M., bercuh IL:Vlcunrutl cro 3a Mepelbe
Kpyrocrrr ryMeHo-MeraJrnux eJreMeHara rrprrMapHor oru6merra y rpr{ npanua; XIV
NAUdNO-STRUENA KoNFERENCIJA o ZET,BzNTcT * ZTIToNNaILCON ,IO ca
rvrefyuapo4uuu yreruhena, 36opnrarc paroBa (ISBN 86-80587-59-l), Huru, Cp6nja, 07-
08.10.2010, crpaHe l8l - 184.
.() TexHlr.rKa peuelba
24. Cmaueurcoeuh, ,{., Munoweeutt, M., Joeauoeufr, C., Eauut4 M., Mujajnoeuh, M: fyueuo-
MeraJIHtr eJIeMeHTrr rrplrMapnor oru6.rerra ererTp[rrnux JroKoMorrrBa. Kareropraja
TexHI{qKor peulelra: M84. Peanrn3aropu: Maruuncru Qaxyrrer Ynunepsurera y Ilnury.
Kopnenuqu: Turap Texnnqxa ryMa A.o.o.,Ilupor. flo'rerar [pr,rMeue: 3L03.2010.
Kaugu4at je 1"lecrBoBao I,r y peaJrr43aurrjr4 HafrHr{x r,r Apyrtlx npojerara r<oju cy y Heflocpe.{Hoj
Be3I{ Ca [ICTpAX]rBarbeM y oKBHpy rberoBe ,qoKTopcre Arrcepraqrrje:
1. Pasroj ryMeuo-MeraJrrr[x eJleuerrara 3a rcefleSnuqra BosHJra. Hayrno-racrpoKrrBarrKr4
npojexar y orcr.rpy nporpaMa rexuorrorrrKor pa:noja y wugyapujw, xoju i[unaucnpa
Mnnuctapmno 3a HayKy Peny6nuxe Cp6r,lje. EsrAeHrdr.roHu 6poj upojexra: TR 6336
Peanusaquja npojexra: 20A512007. Pyxono4uxaq npojerra; IIpo*. dp flyutau Cmaueuxoeult.
flaptuqunanru: MIN - Svrljig, Copmnr, TIGAR TEIINIdKA GUMA, Ilupor. flosuqnja na
upojerry: ucrpilKr4Barr [pu[paBHr.rK.
Ilcrpaxnnane Ir ynanpefeme [p[rMapHor orn6rema eJrerTpr{rrHnx JroroMor[Ba 3a
orexane ycnoBe encflJroararluje. Hayuro-HcTpaxuBarrru npojerar y oKBupy flporparraa
rexHolIoIIIKor pasuoj4 rojn Sunancupa MunucrapcrBo 3a Hayry r{ rexHoJroruru pasnoj
Perry6.rrure Cp6nje. EauAeuquourn 6poj upojerra: TP 14007. PeanuraqrEja npojerm: 2008/2010.
Pyroro4IEraq npojerra: Ilpob. dp,{ywau Cmaueurcoeuh.flaEurtunaln: TIIIAP TEXIII,IIIKA
fyMA, Ilupor, Iloeraunja na npojexry: ucrpiDrs.rBaq,
Cmaueuxoeuh, I., Mwtotueeul4 M., Joeauoeutt, C., Eauuh, M. u dp.: llcnnrnnane unpnohe
xoAa AperllHe AXA -200. Hurecrurop: MHH JroKoMorlrBa A.o.o., Hr,lru, 2010; Ilosnqr.rja ua
npojemy: qJran rr{Ma.
Cmaueuxoeult,,[., Munoweauh, M., Eanuh, M. u dp.: ErcntoaraqrroHo tlcrrr,lTrrBarbe ryMeHo-
MeraJIHHx eJIeMeHTa nplrMapHor oru6.rena e.llerTpIarrnrlx JroKoMorusa. HHBecrurop: Turap
TexHusra ryMa,u.o.o., Ilupor, 20 1 2; lloruquja ua npojerry: qJraH ruMa.
2. AHAJIII3A AOKTOPCKE AITCEPTATI,rJE
,{orropcra 4nceptaquja KaHAIrAara Mralaua Eauuha, Ar.r[n. Maru. r4Hx. cacrojr,r ce yBoAa,
rlerupr,r uorJraBJba, 3aKJ6fIKa, currcKa ropuurhene Jrr,ITeparype a npraJrora.
CagpNaj Texcra AoKTopcKe gucepraqnje usloxeuje Kpo3 cJreAeha rouraBJra:
1. YeoA
2. flperne.u crarba u ugeuurQuraqr,rja noApfrja ucrparr.rBalba
3. Koucr:uryruBHr,t Mo,qeJlr,r MexaHr,rrrKor noHarrralba eracroMepa
4. Merogoloruja pasnoja ryMeHo-MeraJrHprx olpyra
5. Bamagaqr,rj a flpeAnoxeuor Mo,{eJra pasnoj a ryMeHo-MeraJrHux onpyra
6. 3axryrar
flpeArvret AoKTopcKe 4uceptaquje je ucrpaxr,rBarbe rpoqeca pasnoja ryMeHo-MeraJrHr{x onpyra
Kao [acuBHI{x I,I3oJlaropa nu6paquja. Kao qr,rJb r.rcrpilrs{BarLa ,qucepraquje noc'ran.rreno je
yrrpfurarre crtcreMarllrrHe npoqe,{ype pasroja ryMeHo-MeraJrHrrx o[pyra 6asupaue Ha
caBpeMeHHM aJrarraMa Br.rpryenHor pa3Boja rpor,rsBoga.
Y yno4nou norJlaBJby Aare cy o[rrlTe Ha[oMeHe o [peAMery r,rcrpaxr,rBarlau ilarje xparar
[plrKa3 r,rcTpa]il{Ba}ba clpoBeAeHr.tx y oKBr.rpy AoKTopcKe gncepmqnj e.
Y ornrapy Apyror rtoruIaBJra AoKTopcKe gucep,aquje, HaKoH gerpunuquje ocHoBHux nojuona
uttgyctprajcKor 14 BI,IpryeJIHor pasaoja npor,r3Bo.(a, [peAcraBJbeHe cy ryMeHo-MeranHe onpyre
Kao MalrtHHoKI,I eJIeMeHTV fl Aaru cy o[rurr.r nprrHrlrrnu o6ruxosana r4 flpopaqyHa ryMeHo-
MeraJrHr{x onpyra. oopafene cy cneqlr$u.rue KapaKrepLrcrHKe xoje npoyrpoxyjy
HerIpeABHAHBocr rloHarlJartra rrye Kao rrHxerbepcKor uarepujala y eKcflnoararl*t1u, rao u
ocHoBHe reopujcre rocraBKe npoqeca KoHrpoJre nu6paqraja, flpmasan je n x.uacu.rnr.r trprrcryn
pa:nojy ryMeHo-MeraJlHux onpyra, rpu rreMy je ycrauoubeno .{a ce pasnoj ryMeHo-MeraJrHr,rx
olpyra y oKBHpy KracurrHor npvcrylra 3acHr,rBa Ha flperxo,{HoM r.rcKycrny npojerra*Ta 14
MeroALI noryruaja rz rpeIIIKe. OcHosrru HeAocraraK KJracutrHor flpr.rcry[a orneAa ce y
uee$uracuocrl{ npoqeca pasroja ycJreA r,rreparr,rBHe npor{eAype ca 6pojHr,rM eKcnepr.rMeHTaJrHr{M
npoBepaMa ila 6,*t ce Aocrr,rrfle 3axreBaHe MexaHr.rrrKe KapaKTepucrr.rKe npor,r3noga. Ha rpajy





Y oxnupy ryeher [orJIaBJba, roKTopcKa 4ucepmqraj a xaie KparaK npr,rra3 xuneperacrlrqHrax r{
Bl4QKoeJlacruquux/nucrolrJracrr,rqHr4x Mo,qeJra rraarepuja.rra ca HaHracKoM Ha uoryhuocm n
upel{I43Hocr npegralama MoAeJra roja ce najueurhe Kopricre y HHxerbepcr<oj uparcu. KaHAu.{ar
y HaBeAeHoM nornasJby Aaje uperJle,{ plcrptDrfi,IBarba y o6lacru fipoqeue flpeqr.r3uocrr,r
upegnufaEa MexaHLIqKot [oHaIIIaba eJlacroMepq Kao H [pr.rKa3 roopajcxux ocHoBa Eeprcrporra-
6ojc naogena Kao HeJIuHeapHor Br4cKoeJracrr,rrrHor Mo.qera uarepuja.na. Y ornnpy HaBeAeHor
rouraBJba ger[nnucana je ercnepr.rMeuraJrHa rporleAypa Ha ocHoBy roje ce oApebyjy uapaMerpr,r
Beprcrpona-Eojc uoxena rcoja je sna'ruo jeAuocranuuja y o4uocy Ha cJroxeHa Lrcm,rruBama xoja
cy rorpe6ua ila 6u ce oApe,{IIJII,I rapaMerpn xrlnepeJracrr.rqHrzx MoAena uarepnja.na. flpunasano
je u excnepI,IMeHTrIJIHo uclr,rrrdBalbe .{eBer ryl,reHr{x cMe[ra npr,rMeHoM HanpeA HaBeAeHe
eKc[epI4MeHrMHe rrpolleAype, Y orernpy rpeher rouraBJba KaHAr,r,{ar je rasnpuruo u y[opeAHy
aHarII43y [peqLI3HocrI,I npe4nulama u rraoryhnocrur/otpaHr,rqeba najnonylapnujux
xl4nepeJlacrlrqHlax MoAena (Mynu-PunJrrH r.r Jeox) u ocHoBHor r [pouupeuux aapujarnu
Eeprctporra-Eojc MoAena. Ynope4ua aHaJrH3a rpequ3Hocru upe4rulana u:npurena je
nopelerrerrl xoerfr,rqujeHra AerepMuuaquje 1F; roju uorasyje KoJrr,rKo o4pefeura MexaHr.rrrKr4
MoAeJI .{o6po npegrnfa MexaHl{trKra o,q3rrB o.qpefen eKcnepr.rMeHTaJrnr,rM [yreM. Hase.qeHa
yrope,qHa aHiIJILI3a LI3BprueHa je sa cryraj JrureparypHo AocryrHr.rx erc[epr,rMeHraJrHr,rx
[o.[araKa, Kao I,I npI4MeHoM pe3yJrrara 4o6ujenux eKc[epuMeHTaJrHprM r{cnrlTr.rBarbeM AeBer
usa6pauux ryMeHLIx cMema. KanAuAar je ycmuorrEo .qa he ocHoBHr,r Beprcrporra-Eojc naogen y
nenuroj sehEHI,I crrylajeua r,rMarr.r uru 6orsy r4Jrr,r eKBrrBaJreHTHy rrpeqr.r3Hocr npe4nralana y
oAHOCy Ha KJIaCLITIHe Xl,mepenacTr,rqHe KoHcTr{Tyfl{BHe MoAeJre, qAK Vr KaAa Cy OHH lrporur4peHr,r
Myluuconuu MoAenoM ourreherra. KauAnAar je mrofe ycraHoBr.ro vr Aa Haflpe,qHr.r
BLIcKonJIacrI4rIHLI MoAenu uarepujrrna Hacrilrru npouuperrena Eeprcrpou-Eojc MoAena Mory y
Hajnehent 6pojy cryuajena octnapr,rrr.r roroBo florrryHo npegrulame MexaHr4rrKor roHaruarba
enacroMepa. Ha ocHosy pe3yllTara r4crpurt4Bar6a Moxg ce gaxJbfrr,rrrr Aa je netura flpe.{Hocr
Eeprctporra-Eojc rrao4ena uoryhuocr ,{a ca penarr,rBHoM rpeqr{3uornhy upeannfa 3aBrrcHocr o.q
Opsune ,(eabopN,Iaquje u peJraKcaqraoHe nojane ruro uuje rvroryhe WuHWrpr KrracurrHr,rM
xl4[epenacrlrqHl4M KoHcrr,rryrr{BHl,rM MoAeJrr,rMa. Kag,{u,qat y oKBrrpy HaBe,{eHor noHraBJEa
IIpeAJIalKe I,I npoueAypy rojour ce Ir3 BeJruq[rHe xr,rcrepe3r4ca upn jeguoocuorr,r ca6zjarLy Moxe
npu6luxuo o,4pe.{LITu BpeAHocr Sarcropa xncrepe3r4cHor nprryuerLa, a caMraM Tr.,rM u peaJrHH,
rIManIHapHI,I I,I KoMlJIeKcHr,r .(I,rHaMI4rIKu MoAyn eJracrl,rrlHocrll r4 KJlrmalba qlrMe ce us6eranajy
KoMIIJII,IKoBaHa ucilkrtuBarLa .4r,IHaMr,rqKr.rx cnojcraaa ryMeHr.rx cMerrra, Haxou t,tcrpilKuBa]La
[peqI,I3HocrI,I upe4nufarra MexaHr,rqKor rroHaruarba, napaMerpu rraarepujaaa go6ujeun o6pa4ovr
eKc[epI,IMeHTaiIHLrx rroAaraxa cy nepu$urorauu HryepurrKr.rM cnuynaqujanra
eKclepLIMeHr{trIHI{x rrcrprDnr,rBa}La. 3a uorpe6e cuuylaquje ercnepuMeHTaJrHr4x r{crpaxr.rBarba
pasnujeuaje n nora rpolleAypa npe4aufama upuOmlxue BpeAHocrn roeipzqujeHra rperLa KoA
clo6o,quor KoHTaKTa ryMe I{ MeraJra.
Y uetrprou uorIIaBJLy .{oKropcKe 4ucep'raqr,rje yrrpfeHa je Hoea HHrerpucaHa uerotoloruja
pasroja ryMeHo-MeraJIHLtx oflpyra sacHoBaHa Ha npr{MeHr,r ailara Br{pryenHot pasnoja
lpoI,I3BoAa. Y ornupy LrHTerplrcaHe MeroAonornje paspafeue cy anarrarr4qKe, HyMeplrqKe,
eKcnepr.rMeHTaJrHe 14 ourr,rMr,r3auuoHg rrpoue,{ype norpebue sa flpoqec Br.rpryenHor pa:noja
ryMeHo-MeraJIHI{x onpyra, [otreB o4 nporpuna flpor,r3Bora tra Ao flpoqeca npor.r3BoA]Le ryMeHo-
MeraJrHe orrpyfe. OcHosHe trpeAHocrrr HoBe Mero.{onoruje cy:
. yKI,IAalLe 6pojunx nperrlocraBxr.t roje KapaKrepuuy AocaAarrrmr,r flpucryr y
npojerrorany ryMeHo-MeraJrHlrx onpyra,
yBoberbe ,,craHAap.{[3OBaHe" tlOpue Jrr4cre 3axreBa Ha ocuoBy lcoje ce Bprua rtpoqec
paruoja,
yro$erre cl{creMarr,rqHe [poueAype usOopa ryMene oMerue 3a r.BpaAy ryMeuo-MeraJrHe
onpyre,
. upoJeKToBalbe oupyre Ha ocHoBy peaJrHr.rx eKcflJroararlaoHr{x ourepehe6a,
o flpojertoBalbg Ha ocHoBy npeHocr.rBocrr,r u npuryuerba rao najnaxnujux rapaMerapa
rpoqeca KoHrpoJre su6paqprja
. HoBa llpoqe.{ypa sa upeAsubalbe reHepllcarLa rorrJrore ycJre,q aucopnqzje eneprraje npra
.quHaM r,rq(oM Hanpe3aliy ryMeHo-MeraJrHr,rx onpyra,
r geSuuucalbe JILIcre craHAap,qa xoju nponucyjy ucnrarvBar+;a ryMeHr,rx cMeura r{ ryMeuo-
MeTaJrHr.D( Oflpyra.
flopeA teopujcxux acleKara npoqeca Br,rpryenHor pasroja ryMeHo-MeraJrHr,rx orpyra qeo
flpoqec ce onucyje Kpo3 rIpI{Mep pasroja ryMeHo-MeraJrHe orpyte 3a rzsonaqujy Hr,rcKo-
SpexnentHvrx nu6pauuja. Hora uerogonoruja Ae$raur.rlue cBe 3aAarKe xoje rye6a r,rsBprrrr4rr4 .4a
6u ce cupoBeo [poqec, ToK Epoqeca, ToK oAJTyrrr,rBarLa r,r roK unsoprrraqraja y oxBr,rpy rpoueca
pasnoja rpor.r3Bo,qa. Y cearoj <[asz npoqeca pasnoja ger[nnr,rcana je u npr,rMeHa o4ronapajyhnx
urara BllpryenHor pasnoja upor{3BoAa. Torou prcrprDKr.rBarba ycraHoBJrena je 3aBr4cHocr
KBa3Hcrarlluxor yru6a oA penaKcaquourx nojana E peBr,rAapaua je .qeoanHqgja KBa3acrarr.rrrKor
yruda orpyre. Tarole, y oKBr.rpy qerBpror [ouraBJba ,qare cy u rpeuopyxe sa us6op peAa
KoHaqHor eJIeMeHra u pa:iMarpau je puqaj 6poja rcona:rHr,rx ereMeHara Ha KoHBepreHrIEjy
pe3yJrTara curvrylaqnj e.
Y oxnr,rpy reror rorJlaBJba .4oKropcKe 4racepmquje KauAr4,{ara HoBa uerogolornja pasnoja
ryMeHo-MeraJIHI{x onpyra nepuSr,rrorana je rpoqecoM pasnoja ryMeHo-MeraJrHe onpyre
rpHMapHor orn6"raena JIoKoMorI,IBe 441 (444) JII ,,Xele3nr4rle Cp6uje". Ha ocuory aHaJrr,Be
KapaKTepI,IcrI,IKa [puMapHor orn6rserra JroKoMorr4Be r.r eKcrrepuMeHraJrHor r.rcrpiDrurBaba
,u4HaMI,IrIKI,rx ercnIloararlr4oHllx KapaKTepl{crr,rKa eJreKTpI,IrIHI{x JIoKoMorLrBa ge$unncan je
npoSul [poI{3BoAa npeKo JIr,Icre 3axreBa. Haros le$uuucarra u4ejHor petuetra r.r KoHrde[Ta
onpyre npl4MapHor oru6rema, I,I3BpIueHo je npojerroBarle onpyre. fyueno-MeraJraHa o[pyra
pasrajeua npI,IMeHoM HoBe MeroAororuje je uspaleua H cnpoBe,ueno je rrrrcKo [crr.rrr,rBarbe
IbeHI{x KapaKTepLIcrI{Ka, Ha ocHoBy uera je qo6zjeHa npr,rBpeMeHa Ao3BoJra sa yuorpe6y na
lpyraMa JtI ,,XeresHuqe Cp6uje". I4spalene o[pyre cy MoHrupaHe Ha eneKTpurrHy
noKoMorplBy 444-003 JfI ,,XeresHI4IIe Cp6uje" HaKoH rrera cy cnpoBeAeHa je4uoro4uruma
eKcrIJIoarauI,IoHa I,Ic[urI,IBaIba. Toxoru na6oparopnjcrr4x H eKcnJroarar.IraoHr,D( r4cfl]rrl,rBalra
ryMeHo-MeraJIHa orpyra ce noHarrruta y cKJraAy ca p$yJrrarr{ua go6r,rjeru,rM npr,rMeHoM HoBe
naerogoloruje pasnoja, unue je neputfzxonaHa Mero.(onornja pasnoja Ae$ruucaua y oKBr,rpy
AoKTopcKe gucepraquje 14 AoKiltaHa rbeHa [paKTr.rqHa [pr{Me}br{Bocr. Tarofe, pe3yJlTarr4
eKclJIoaraIIHOHOr I{C[I,ITr,rBarLa cy AoKBaJIrr BT4COK KBaJTIITeT ryMeHO-Mer€rJrHI4X Onpyfa
[pl{MapHor oru6rema ereKTpLIrrHI.{x JIoKoMorr,rBa jep je Ha ocHoBy eKclJroaraUuoHr,rx
ucnLITI{BaIba go6ajeHa yuotpebna ,{o3BoJra oA crpaHe ,{upemfuje 3a xeJre3ur.rue Peny6nuxe
Cp6uje.
Y rarryrxy ,qol(Topcre gncepraquje Kanrr.r,{ar cryupa pe3yrrare Lrcrparrcr,rBarba fi tncrfiqe
HayIHLI .{otrplnHoc ,(oKTopcKe gucepmquje, Kao n moryhe npaBrle AaJber Hcrpilrfl,rBarba y
uanegeHoj o6lacru.
3. HAyTIHI,I AOIIPI{HO C AOKTOPCKE AI,IC EPTAIU{JE
Hay*rra Ao[pI,IHoc AoxropcKe 4racepraquje npBeHcrBeHo ce orrega y AeibNuucarLy HoBe
I,IHTerppIcaHe uetogoloruje pasnoja ryMeno-MeraJruprx o[pyra, 3acHoBaHe Ha [pr4MeH[r
caBpel,reur{x ailara Br,rpryenHor pasnoj a upor.r3BoIa.
OonosHa upeAHocr HoBo ueto,4ororuje pasroja rryeHo-MeraJrHr,rx onpyra je yrolerre
npojemoualla oflpyre Ha ocHoBy flpeHocr.rBocrn r{ [puryue]ba Kao najraxuujrx [apaMerapa
flpoqeca KoHrpoJIe npr6paryIja. 3a pasnury oA KJraclrrrnor flpoqeca pasnoja ryMeuo-MeraJrHe
oilpyre y KoMe je ra:6op ryrlreHe cMerrre BprrreH ucrJbyrruBo Ha ocHoBy rperxoAHor racKycrBa
npojextauta, y,ryIceprallvUu je ge$uuracaHa cr.rcreMarr{qua flporleAypa sa r,rs6op rryeHe cMerue
c aclerra r4sBpruerLa ocHoBHe {yrlrtluje - trp]rryluerba nu6pauzja.
Ocmne npeAHocrl,I HoBe MeroAonoruje pasroja ryMeno-MeraJrHr{x o[pyra orre4ajy ce y:
. cMarberLy 6poja eKc[eprrMeHTirJrHr.rx rrcrp:Drr{BarLa;
o ynotpe6u peaJIHI,rx eKclJloararluoHr{x oflTepeherra yMecro nper[ocTaBKr.r;
o yaolemy HoBor nocryrKa sa upu6ruxHy flporleHy Sarropa xlrcrepesrrcHor rpuryuerba
Ha ocHoBy eKcnepI,IMeHTaJrHor r,rcru,rrr,rBalba ryMeurax cueura je4noocHr.rM ca6njamerr,r;
o ynolemy HoBe flpolleAype 3a rrporleHy reHeprlca]ba ronJrore, Kao ocHoBuor y3poKa
crapelra olpyre, roja ce y trorrryHocrt4 ocJrama Ha aJrare BupryeJrHor pa:noja
IIpor,r3BoAa.
flope4 HaBe,{eHor, y ocrane Ha}rrHe ,qorpr,ruoce AorropcKe 4ucepraqraje y6pajajy ce n:
. IacrpilKuBalLe [peur43Hocrr,r npepnfama MexaHuqror [oHaruama Br.rue
KoHcrHTyrHBHI4x Mo.{eJra ryMeHr.rx cMerua roje ce yo6nuajeuo Kopr,rcre 3a }rspa,qy
ryl,reHo-MeranHr,rx ofipyra;
o pasnoj HoBe rpoqegype rojou ce ogpelyje npu6luxna Bpe.{Hocr noe$raqujen'ra rperba
roA cno6o,{Hor KoHTaKTa ryr![e r,r Merilfla;
. IacrpaxilBalLe yruuaja o6nura u pe,La KoHarrnor eJreMeHTa Ha rasHocr HyMepr.rrrK[x
cuMyraqplja ryMeHo-Meranur4x olpyra [prrMenoM MeroAe KoHarrHr,rx eJreMeHara.
4. 3AKJbYIIAK I,I TIPEAJIOT
Ha ocHony [perneAa .{orropcKe gracepmquje KaH.u{Aara r,r upr,rKasaHrrx peyJrrara qraHoBr,r
Korraucr.rje 3a [perJre.q, oqery u og6pany saxryryjy 4a:
o caAPxaj AoKTopcKe gr.rcep'raquje y rorryHocrr{ oAroBapa reMr.r nprxnahenoj o.q crpaHe
Haytuo-ctp)r{Hor seha ga rexHr4rrKo-rexHoJrorrrKe HayKe Yuuneprurera y Huury, Kao [r
Hacrarso-uaf{Hor seha MauuHcKor Sarymera Yuunepsurem y Huury,
. KaH.{lI,4ar je oamgao uorpe6Hl4M sHatbr{Ma LIs pa3nr4qr4THx o6nac'ru, a HapoqHTo r,r3
o6lacru raulycrpujcror pa:noja rpord3BoAa, rracr{BHe KoHrpoJre audpaqnja v
HyMepr4rrKr,rx canrynaquj a [pr,rMeHoM MeroAe KoHaqHr,rx eJreMeHarq
. KAHAI,IAAT JE UCNOTTTTO Notpe6uy caMocTaJIHocT, cI,IcTeMaTI,TtIHocT IT I,IHBeHTuBHoCT y
HayqHouoTpaxr.rBaqKoM paAy,
. KaHAI4.qar je rorou ucrpa)ru,rBarba Ha r,Bpa.qu AoKTopcKe .qucepraqraje Aorrrao Ao
opurl{HaJIHI{x p$yJrrara roju cy AenoM o6jao.menra y ue[yHapoAHr,rM qaconucrrMa r,r
caonllrreHl,{ ua xou0epeu[ujaua r.r3 yxe Hayr{He o6lacru rojoj npunaaa reMa.qoKTopcKe
gucepraquje,
. npurasaHu pesyJlTarlr rlcrpiDnuBalLa orr,roryharaiy Aa*a [crpaxr,rBa]La y o6lacrn
[acr,rBHe KoHTpoJre nudpaquja nprrMeHoM tyMeHo-MeraJrHux ofipyra,
' IoKTopcKa Al'Icepraquja je sagoooraeajyhe rouqun[pana r.r rexHr{qKu KBaJrr,rrerrro
ypa!ena.
Ha ocnory r.rsJroxeHor, sJraHoBr.r Kouncuje cuarpajy Aa flo.quera AoKTopcKa 4ucepraquja
[peAcraBJBa BpeAaH HayrIHI,I u crpyrlHfi Ao[pr,rHoc npo6leuaruqn paeaoja ryMeHo-MeraJrHrrx
oflpyra Kao HacInBHI'Ix l{SoJlaropa nn6paquja. Korraucuja [peAJra]Ke Hayuuo-nacrannou rehy
Maurnncror rfaryrmera Vruaepsnteta y Huury Aa noAuerr{ pa,q KaH.qr.rA ara Mny1ana Banuha,
.{}IIIJI. MeIIr. LIHX. 11O.{ Ha3}IBOM:
,rMero4o.nomKu rrprrcryrr paBojy rJrMeHo MeraJrHrrx o[pyrart
lpr'rxBarr'r Kao AoKropcKy Ar.rceprarlujy uxaa/iugara IIo3oBe na ycrr,reuy jaBny oA6parry.




peAoBnr.r npo$ecop MauluucKor $arcynrera yH y Huury
Yxa HayqH a o6nacr: Cao MAIU}IHCTBO
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peAoBHr,r npo$ecop MamuucKor 3urera y Hnruy
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Yxa HayqHa o6nacr: OnIIrre MarrfirHcKe KoHcrpyrcr{uje
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ap CuHnrra KyrrvraHornh,
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Yxa HayqH a o6tacr: Ma[rI,rHcKH eJreMeHTr,r u rtp HCTpyHCAT+,A
MulourenHh,
BaHpeAHr,r npoSecop Malffi rrera YHunepiurer a y Hwrry
ap PaArrBde MurponHh,
Yxa HayqHa odtacr: MexarponnKa
